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ABSTRACT 
DEPTH PROFILES AND SOIL TEXTURES OF THE VERNAL POOLS 
OF THE SANTA ROSA PLATEAU PRESERVE, 
RIVERSIDE COUNTY, CALIFORNIA 
by Ralph Charles Workman, Jr. 
The purpose of this project was to study the edaphic 
and topographic characteristics of the 13 vernal pools 
on the Santa Rosa Plateau Preserve, thus documenting 
the role soil texture plays in vernal pool formation. 
Several fie l d and laboratory procedures were used to 
demonstrate that there is a higher percentage of clay 
present within vernal pools than in soils outside the 
margin of the pools, for 11 out of the 13 pools. 
Statistical tests showed that the percentage of clay 
was highly significant within the center soil of the pool as 
compared to the soil outside the margin of the pool 
boundary. 
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INTRODUCTION 
The state of California is well known for its 
diversity of habitats and its consequent diversity of 
species, including many unique fauna and flora. Vernal 
pools are one of these habitats, though not unique to 
California (Stebbins 1976). However, they are of limited 
distribution in the world and are considered to be rare. 
Numerous factors have interacted to create these varied 
habitats, with soil conditions and local topography two 
important determinants in the formation of the vernal 
pool ephemeral habitat (Stebbins 1976; Thorne 1976a). 
Although relatively common in the California Central 
Valley (Holland 1976, 1978a, 1978b; Holland and Jain 
1977, 1981, 1984; Jain 1976; Stebbins 1976), the only 
areas known to still have vernal pools in southern 
California are Kearney (Miramar) and Otay Mesas in San 
Diego County (Purer 1939; Abbott 1981; Zedler 1987), and 
Mesas de Colorado, Burro, and de la Punta on the Santa 
Rosa Plateau (Fig. 1) in western Riverside County 
(Lathrop and Thorne 1985b). The thirteen pools on the 
Santa Rosa mesas (Fig.1) range in size from 0.25 to 10.16 
ha (U.S.D.A. 1949; Lathrop and Thorne 1976a, 1983). The 
Santa Rosa Plateau is a 19 ,028 ha topographic unit in the 
southern part of the Santa Ana Mountains (Lathrop and 
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Thorne 1978). This study was conducted on a 1,255 ha 
preserve (Lathrop and Thorne 1985a) within the area of 
the Santa Rosa Plateau. This preserve, called the ·santa 
Rosa Plateau Preserve', was purchased by the California 
Nature Conservancy in 1984 for the preservation of the 
thirteen vernal pools located there, as well as for the 
endangered native oak savanna associated with the vernal 
pools. 
Considerable work has been done on the vernal pools 
of the Santa Rosa Plateau, but very little in the way of 
topographic and edaphic studies. It is important to 
study the physical characteristics of vernal pools to 
help understand how they are formed and why they are 
unique biologically. The edaphic and topographic 
characteristics of vernal pools in the Great Central 
Valley, California have been reported by Holland (1978b), 
Holland and Griggs (1976), Holland and Jain (1977, 1981, 
1984), and Jenny (1976). Similar physical features of 
vernal pools in San Diego County were reported by Abbott 
(1981), Greenwood (1984), Purer (1939), and Zedler 
(1987). The San Diego County vernal pools, are, for the 
most part, underlain with an impervious conglomerate 
bedrock and clay (Holland 1978a). The Riverside County 
vernal pools (Santa Rosa Plateau) are underlain with 
basalt bedrock (C.D.M.G. 1966; Lathrop and Thorne 1976a). 
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The attention the vernal pools of California have 
been receiving is well deserved because this unique, 
interesting habitat is rapidly disappearing. Vernal 
pools are fast succumbing to man's ever increasing effort 
to completely urbanize the land that he has inherited. 
Since they appear to be prime locations for the 
development of new residential communities and for 
agricultural expansion, vernal pools are particulaly 
vulnerable, becoming quite rare and endangered. 
Vernal pools are the result of several interdependent 
factors (Stebbins 1976). Of these, the Mediterranean 
climate, which characterizes a large part of California, 
is particularly important. The characteristic mild and 
wet winters followed by long and dry swnrners provide 
alternating and different conditions with which plants 
and animals must cope. It is this alternation of wet and 
dry that is primarily responsible for the normal 
development of vernal pool vegetation. 
A vernal pool forms in a depression in the soil 
surf ace or low point in the topography that receives 
water runoff from the surrounding area. Water is held in 
these depressions longer than in other low areas due to 
some subsurface feature such as a hardpan or claypan 
layer which prevents the water from percolating downward 
through the soil (Rosario and Lathrop 1984). An 
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impervious bedrock or hardpan is a primary characteristic 
of vernal pools, but development is also affected by the 
overlying soil (edaphic factors). Sandy and loamy soils 
do not permit standing water to accumulate, so pools can 
not develop. Conversely soils with a high clay content 
or with a clay or hardpan, facilitate the formation of 
vernal pools (Stebbins 1976; Holland and Jain 1977). 
Vernal pools may also be found on soils associated with 
volcanic lava flows, such as on the Santa Rosa Plateau 
(Thorne and Lathrop 1969) and in Lake and Tehama counties 
(Stebbins 1976; Holland 1978a). 
Several studies have been done on vernal pool plant 
ecology. One of the early studies of vernal pools was 
done by Purer (1939) in San Diego County, where she 
described the vernal pools and associated flora in that 
area. Vernal pools tend to have their own unique flora. 
Plant species from the surrounding communities are 
generally excluded, since they lack the ability to cope 
with such prolonged saturation. Similarly, typical marsh 
plants are excluded since they cannot cope with the long, 
dry summers and the resultant pool desiccation. Because 
of its' unique characteristics, a vernal pool is 
relatively open to those species which are adapted to 
alternate periods of inundation and desiccation (Rosario 
and Lathrop 1984). These factors, and perhaps others, 
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interact to create a unique habitat for many interesting 
and rare plant species. 
Migrating water fowl, frogs, and other aquatic and 
semi-aquatic fauna have been observed on the pools on 
Mesa de Colorado, as well as in other southern California 
vernal pools (Balko and Eber 1984; Winfield et al. 1984). 
Frogs have also been observed aestivating in the cracks 
in the desiccated mud. Numerous insect visitors have 
also been observed in and around the pools, pollinating 
plants (Thorp 1976; Martin and Lathrop 1986). 
During the summer, when the pools have dried, large 
cracks appear in the mud which can extend downward to the 
bedrock layer below. The depth of these mudcracks depend 
on the soil texture and the extent of water loss by the 
soil. The ability of a pool to retain water has been 
shown to be directly related to the amount of, or 
presence of a hardpan. This hardpan could be an 
impervious clay layer. This has been shown to be so in 
the literature on vernal pools other than the Santa Rosa 
Plateau (Alexander 1976; Cheatam 1976; Jenny 1976; 
Macdonald 1976; Holland 1978; Abbott 1981; Stebbins 1981; 
Schlising and Sanders 1982; Griggs and Jain 1983; Thorne 
1984). 
Microtopography is also important in the development 
of vernal pool vegetation. Distribution of plant species 
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appears to be related to particular positions along the 
microrelief gradiant (Kopecko and Lathrop 1975; Holland 
and Jain 1977; Griggs and Jain 1983; Rosario and Lathrop 
1984; Stagg and Lathrop 1984; Martin and Lathrop 1986). 
Microtopography also plays a part in the development of 
some vernal pools (Zedler 1984). Often associated with 
vernal pools are small hillocks that rise above the soil 
surface. They are usually somewhat rounded and seldom 
more than ten feet in diameter (Luckenbach 1973). These 
mounds are known as mima mounds. Between these mounds, 
depressions are formed which hold water in winter, thus 
forming vernal pools (Jenny 1976). Though these mounds 
are often associated with vernal pools, they are not 
essential for their existence. 
Vernal pools are also known as vernal ponds, vernal 
marshes, vernal lakes, hogwallows, ephemeral ponds, 
pimple plains, mound and depressions, gilgai, and other 
names (Abbott 1981; Witham 1976). They occur at several 
sites in the United States, as well as in Canada, Iraq, 
Africa, Australia, and elsewhere (Abbott 1981). Holland 
(1976) attempted to clarify and standardize this 
terminology using habitat size, duration of inundation, 
and various other physical criteria as a basis for 
classification. Thorne (1976) was the first to designate 
vernal pools as a separate entity in a community 
6 




The purpose of this study was to relate soil 
textures with depth profiles for each of the thirteen 
pools on the plateau. The data should benefit those 
working with rare and endangered vernal pool plant 
species, as well as with all ecological and 
ecophysiological studies of vernal pools. Holland 
(1978b) has prepared an excellent work on vernal pool 
distribution in California which has increased our 
understanding of this habitat. It is hoped that this 
study will complement the work that he has done. 
Specifically, this paper will present an overview of the 
soil depth profiles and soil textures of the vernal pools 
of Mesa de Burro, Mesa de Colorado, and Mesa de la Punta 
on the Santa Rosa Plateau. There are two factors which 
this research hopes to contribute to the overall study of 
southern California vernal pools, a study that is still 
in the descriptive phase for many aspects of vernal 
pools. One is to provide a marked (in the field) N-S 
transect line for each of 13 vernal pools on the Santa 
Rosa Plateau and graphically show the depth profile for 
each. This graph would then be available for 
distribution and niche partitioning of plant species in 
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these pools. This is important because it has been 
demonstrated that horizontal distribution, or even 
geographical separation, of plants can be due to pool 
depth. The other purpose for this study was to determine 
if there was any difference in soil texture within the 
·center of a pool as opposed to the soil immediately 
outside the pool boundary. This information might lead 
to better understanding of what is holding water in these 
vernal pools. An impervious bedrock beneath the 
topgraphic depression of a vernal pool, of course, is 
understood to be the main factor in preventing 
percolation downward. However, the purpose of this study 
was to see if soil texture might also be involved. 
Stagg and Lathrop (1984) analyzed soil texture in 
several vernal pools on the Santa Rosa Plateau and 
reported that 24 out of the 28 study plots within a 
vernal pool had a higher percent clay content compared to 
control plots outside the pool boundary. This study 
tested soil texture along a depth profile transect in 
each of the thirteen pools on the plateau. Up until the 
time of this study, no one had done a systematic study of 
the edaphic and topographic features for all pools on the 
Santa Rosa Plateau. Meyer (1973) states that clay soils 
retain water better than sandy soils. Thus, if it can be 
shown that there is a higher percentage of clay in the 
9 
soil of a vernal pool bed than there is in soil just 
outside the pool boundary, the clay could possibly help 
to hol d water, along with the impervious bedrock . 
10 
LITERATURE REVIEW 
Some of the previous studies in vernal pools on the 
Santa Rosa Plateau Preserve, which rely fairly heavily on 
certain physical features include: 1) Kopecko and Lathrop 
(1975)--zonal quantitative measurements of the vegetation 
in the largest pool on Mesa de Colorado; 2) Collie and 
Lathrop (1976)--chemical characteristics of standing 
water of vernal pools in relation to ecological zonation 
and seasonality; 3) Stagg and Lathrop (1984)--ecology and 
distribution of a single species (Orcuttia californica 
Vasey) among the vernal pools of the plateau; 4) Rosario 
and Lathrop (1984)-- distributional ecology of vernal 
pool species; and 5) Martin and Lathrop (1986)--niche 
parti tioni ng of two species of Downingia (Campanul aceae) 
i n all the pools of the Santa Rosa Plateau Preserve. 
Lathrop and Thorne have studied or referred to vernal 
pools in several of their publications (Lathrop and 
Thorne 1976a, 1976b, 1978, 1983, 1985a, 1985b; Thorne and 
Lathrop 1969, 1970). 
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SITE CHARACTERISTICS 
The Santa Rosa Plateau is a distinct topographic unit 
of rolling grassland and oak-woodland-chaparral hills 
located at the southeastern end of the Santa Ana 
Mountains (Lathrop and Thorne 1978). The Santa Ana 
Mountains consist of 1,036 square kilometers of mountain 
area located about 65 km southeast of Los Angeles and 32 
km from the Pacific Ocean (Pequegnat 1951). Thirteen 
vernal pools are located on the three lava-capped mesas; 
eight on Mesa de Burro, four on Mesa de Colorado, and one 
on Mesa de la Punta (Fig. 1). Pool sizes, including the 
zone of i nfluence around each pool, range from 0.25-10.16 
ha. 
The central core of the Santa Ana Mountains is 
c omposed of metamorphosed sediments with Jurassic age 
grani tic intrusions. The metasediments are primarily 
Tr i assic limestones (Pequegnat 1951 ; Snow 1972). These 
metamorphi c r ocks are unconformabl y overlain by 
Cretace ous sandstones and conglomerates (Packard 1916 ) , 
whi ch are in turn unconformably overlain by Quaternary 
lava flows . The Santa Rosa Plateau was formed by 
s ubseque n t erosion of thes e o liv i ne basa lt flows 
r esulting i n the formati on of more or l ess isolated 
12 
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Fig. 1. Map of the vernal pools of the Santa Rosa Plateau 
Preserve. Drawing used by permission from Martin 
(1984). C=Mesa de Colorado; B=Mesa de Burro; and 
P=Mesa de la Punta. 
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mesas. The vernal pools of this study are located on 
these mesa tops (Fig. 1) surrounded by southern 
California grassland (Thorne 1976). The soils developed 
on the olivine basalt of the mesas belong to the Murrieta 
series. The soil type is Murrieta stony clay loam which 
ranges in depth from 22 to 50 cm over the Pleistocene . 
olivine basalt bedrock (U.S.D.A. 1971; Snow 1972; Lathrop 
and Thorne 1976a). This soil type occurs on slopes of 
two to twenty-five percent and is a fine- textured, 
reddish-brown lateritic soil that is characterized by 
being moderately well drained and moderately fertile with 
low permeability (U.S.D.A. 1971). 
Water stands in these pools throughout winter due to 
winter rains, and an impervious soil horizon that 
prevents percolation. Warm spring weather evaporates the 
water, l eavi ng a hard dry bed in the summer (Martin 
1984). Examples of inundation and desiccation of pool s on 
the Santa Rosa Plateau are shown in Figs. 2-5. 
15 
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Fig. 2. View to the southeast of pool B6 on Mesa de Burro 
inundated January 1983. 
Fig. 3. View of pool B6 following desiccation. 
17 
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Fig. 4. View of Pool Cl, desiccating, in April 1983, view 
to the east on Mesa de Colorado. Pool C2 in the 
background is still inundated. 
Fig. 5. View of pool Cl following desiccation. 
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METHODS 
Field work for this research was conducted in the 
sununer of 1984 in the vernal pools of the Santa Rosa 
Plateau Preserve (Lathrop and Thorne 1985a) located on 
the Santa Rosa Plateau (Lathrop and Thorne 1985b), 
Riverside County, California. This 1,255 hectare (ha) 
preserve is owned and managed by the California Nature 
Conservancy. 
The physical characteristics measured in each of the 
13 vernal pools were: 1) depth profile along a north-
south transect; and 2) soil texture (relative percent 
sand, silt, and clay). Pool area (ha), as shown in Fig. 
1, was used by permission from Martin (1984). He 
determined area from aerial photographs (U.S.D.A. 1949) 
by the planimeter method. The outline of each pool (Fig. 
1) was also obtained by Martin (1984) from aerial 
photographs (U.S.D.A. 1949). Measurements of area (ha) 
for each pool included the vernally moist zone, i.e., 
that area of the pool above the normal water line that is 
generally never under water but which is decidedly 
affected by it, as judged by the flora present (Kopecko 
and Lathrop 1975). 
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The pool depth profiles were determined by plane 
table surveys with the use of an alidade (Compton 1982). 
The depth profile transects were oriented in a N-S 
compass direction across the widest part of the pool, 
using a survey compass, tape measure, and stadia rod 
(Brower and Zar 1984). Depth measurements were taken to 
the nearest centimeter every .5 to 2 meters distance, 
depending on the area of the pool. 
Soil samples for assessing texture were collected at 
three sites along each pool transect and replicated once. 
These sites were: 1) control--10 m outside pool margin, 
with north and south replicates; 2) pool margin--10 m 
inside the pool margin, replicated on north and south 
edges; and 3) center of the pool with the replicates 5 m 
apart. At each site one hundred plus grams of soil were 
collected at two depth increments (5-15 cm and 20-30 cm) 
at each site and replicate. The northern and southern 
corresponding samples were then pooled for soil texture 
testing. Soil texture was determined in the laboratory 
using the Bouyoucos hydrometer method, a technique used 
for the mechanical analysis of soils (Bouyoucous 1936). 
Samples of 100 gr of soil were mixed with distilled 
water, and the material in suspension measured with a 
hygrometer at different periods of time giving the 
percentage of sand, silt and clay in each sample 
21 
(Bouyoucous 1936). Data for soil type and depth above 
bedrock was obtained from the soil survey of western 
Riverside area, California (U.S.D.A 1971). 
On the basis of these field and laboratory 
observations, the resultant soil texture data were 
examined and differences analyzed by the following 
statistical tests: 1) one way analysis of variance 
(ANOVA), comparing soil texture percent of sand, silt, 
and clay samples, for each pool center and control 
outside the pool boundary, for both 5-15 cm and 20-30 cm 
depths; 2) linear correlations, contrasting the vernal 
pool's center depth, pool area, desiccation date (Martin 
1984), and distance to pool center with soil textures, 
sand, silt, and clay; and 3) linear correlation comparing 
pool depth and desiccation date. 
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RESULTS 
The outline, area (ha), and spatial distribution of 
all 13 vernal pools on the Santa Rosa Plateau Preserve 
are shown in Fig. 1. Photographs of representative 
vernal pools during inundation and desiccation are shown 
in Figs. 2-5. The results of soil texture and depth 
along each vernal pool transect can be found in Figs. 6-
18. Depth (cm) of each pool, along north to south 
transects, and the length (m) of the transect are 
indicated. Soil textures (clay, silt, and sand) are also 
i ndicated at the control, edge, and center of each pool. 
In every pool except B8 and C4 (Figs. 13 and 17), 
there is an increase in clay percentage in the center of 
the pool compared to the control 10 m outside of the 
pool . In all the pools except B4 and C4 (Figs. 9 and 
13), there was a corresponding drop in sand percentage in 
the center of the pool compared to the control. These 
observations were supported by the statistical tests 
done on the data. Table 1 includes the analysis of 
var i ance (ANOVA), plus mean and standard deviations, 
a s perf ormed on all of the soil texture data, 
compar i ng the s o il from outs i de the pool margi n (Control) 
23 
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Fig. 6. Graph representing the transect of pool Bl, 
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Fig. 7. Graph representing the transect of pool B2, 
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Fig. 8. Graph representing the transect of pool B3, 
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Fig. 9. Graph representing the transect of pool B4, 
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Fig. 10. Graph representing the transect of pool BS, 
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Fig. 11. Graph representing the transect of pool B6, 
on Mesa de Burro. 
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Fig. 12. Graph representing the transect of pool B7 , 





















































































Fig. 13. Graph representing the transect of pool B8, 
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Fig. 14. Graph representing the transect of pool Cl, 
on Mesa de Colorado. 
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Fig. 15. Graph representing the transect of pool C2, 
on Mesa de Colorado. 
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Fig. 16. Graph representing the transect of pool C3, 
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Fig. 17. Graph representing the transect of pool C4, 
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Fig. 18. Graph representing the transect of pool Pl, 
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Table 1. One way 
texture comparison 
center of pool bed 
Critical value for 
of pools sampled. 
50 
'ANOVA, plus mean values (X+s.d.) for soil 
of control (outside pool boundary) with 
in vernal pools on the Santa Rosa Plateau. 
determining significance= 4.26. N=number 
*=significant. 
Depth cm Texture % 
SITES 
Control Center F p 
5 - 15 







38 + 4 
39 + 6 -28 + 5 
36 + 5 
40 + 4 -28 + 7 
31 + 7 
36 + 5 
38 + 8 
28 + 10 













to the soil in the pool center, for both 5-15 cm and 20-
30 cm depth increments. The critical value (CV) for 
determining the F-statistic is 4.26 (p <0.05) for both 
depth increments in all 13 pools. The F-statistic of 
6.17 for clay at the 5-15 cm depth increment was found to 
be significant (p <0.025). The F-statistic of 5.18 for 
clay at 20-30 cm depth was also significant (p <0.05). 
Linear correlation, comparing soil texture percent of 
clay, silt, and sand at 5-15 cm and 20-30 cm depths were 
calculated for each vernal pool: 1) depth; 2) area; 3) 
desiccation date; and 4) distance to pool center (Table 
2) • 
While pool depth showed no significant correlation 
with soil texture, pool area had a negatively significant 
correlation for sand; r= -.75 at 5-15 cm depth (p <0 
.002). Clay at 20-30 cm depth, had a positive 
significant correlation; r= .561 (p <0.05). Distance 
from pool edge to center showed the most significant 
correlations, with: 1) sand at 5-15cm depth, r= -.771 (p 
<0.002); 2) clay at 5-15 cm depth, r= .704 (p <0.005); 
and 3) clay at 20-30 cm depth, r= .553 (p <0.05). 
Comparison of percent sand and clay at the 5-15 cm depth 
increment in Figs. 19 and 20, reveals their statistical 
correlation relationship graphically. Comparison of pool 
depth with desiccation date also showed a significant 
51 
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Table 2. Results of statistical correlation of soil 
texture at two depth increments in the center of pools with 
selected environmental factors. Independent variable is the 
environmental factor; dependent varible is soil texture. 
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Fig. 19. Graph representing a positive linear correlation 
between X, distance from pool edge to center and 
Y, soil texture for clay at 5-15 cm depth at 
pool center. 
Fig. 20. Graph representing a negative linear correlation 
between X, distance from pool edge to center and 






; • 40 
• • • 
20 
0 













10 20 30 40 50 
Y-SAND 
correlation, r= .553 (p <0.05). Selected physical 
characteristics of the 13 vernal pools on the Santa Rosa 
Plateau are listed along with soil texture in table 3. 
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Table 3. Physical characteristics of the 13 vernal pools 
on the Santa Rosa Plateau. Dates of desiccation from Martin 
and Lathrop (1986). C=control; Cn=center of pool bed; Des= 
date of pool desiccation. First row of texture data is from 
5-15 cm depth, second row is 20-30 cm depth. 
Soil texture 
Pool Area Max depth Des % sand % silt % clay 
no. (ha) (cm) Date c en c en c en 
Cl 2.32 30 7/02 38 14 42 30 20 56 
30 26 48 22 22 52 
C2 10.20 45 9/08 36 08 46 38 18 54 
32 12 44 34 24 54 
C3 0.82 28 6/10 32 14 48 28 20 15 
42 12 38 32 20 56 
C4 1.87 50 6/01 34 28 22 34 44 38 
22 18 30 34 48 48 
Bl 1. 43 33 6/05 38 26 48 34 14 40 
42 42 42 32 16 26 
B2 0.25 38 6/17 32 32 34 34 34 34 
42 34 34 30 24 36 
B3 1. 63 10 5/20 52 38 24 31 24 31 
28 24 32 42 40 34 
B4 0.25 61 6/02 44 46 42 38 14 16 
42 44 46 42 12 14 
BS 0.41 192 9/04 34 28 50 46 16 26 
48 04 38 30 14 66 
B6 1. 63 89 8/18 42 28 38 18 20 54 
34 10 42 22 24 68 
B7 0.25 64 5/25 38 22 38 38 24 40 
32 10 48 44 20 46 
BS 0.25 59 7/05 26 32 54 46 20 22 
24 46 58 42 18 12 
Pl 0.25 90 6/22 42 32 40 44 18 24 
42 30 44 42 16 26 
DISCUSSION AND CONCLUSIONS 
This study should help anyone who studies the vernal 
pools on the Santa Rosa Plateau when comparing species 
frequency in relation to either pool depth or pool size 
as it relates to ecological niche partitioning or 
competition within a specific niche due to water depth. 
The results of this research suggest that the percentage 
of clay is generally greater within a vernal pool as 
compared to the area outside the margin of the pool 
(significantly higher in 11 out of 13 pools tested). 
These results suggest that the clay content of the soil 
is a contributing factor to the formation of vernal pools 
on the Santa Rosa Plateau. The depth profiles, measured 
and outlined graphically for 13 pools, will hopefully be 
of help for future studies of vernal pool species, 
especially as they relate to pool depth. This study a l so 
suggests that there is a higher percentage of clay in the 
center of the pool compared to soil outside the pool, 
which, hopefully, will contribute to an understanding of 
the way water is held in vernal pools by way of creating 
an i mpervious soil layer. Future studies of this nature 
will possibly benefit from the two physical features 
reported in this study. 
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The analysis of variance (ANOVA) results demonstrate 
a greater F statistic for clay than the CV of 4.26 at 
both soil depth increments (Table 1). Both results are 
significant, i.e., there is a higher probability that the 
differences discovered are not random chance alone, that 
there was more clay in the center of the vernal pools as 
compared to control. 
When correlation coefficients were calculated the 
following were observed: 1) negative significance 
correlations for sand in the center of the pool; 
contrasted with 2) positive significant correlations for 
clay in the pool center versus control (Table 2). The 
statistics shown on table 2 demonstrate significant 
positive correlation between clay at 20-30 cm depth and 
desiccation date (p <0.05). Significant positive 
correlations are also demonstrated for clay percent with 
distance from pool edge at 5-15 cm depth (p <0.05). 
These statistics suggest that the higher percentage of 
clay at the pool center, as opposed to the control 
outside the pool margin, is not random. As desiccation 
date and distance from pool edge increase, clay percent 
increases. The negatively significant correlations 
betwe en sand percent at 5-15 cm depth with pool area (p 
<0.002), sand percent at 5-15 cm depth with desiccation 
date (p <0.05), and sand percent at 5-15 cm depth with 
58 
distance from pool edge (p <0.002), suggest more then 
random chances that as pool area, desiccation date, and 
distance from pool edge increase, sand percent decreases. 
Figures 19 and 20 graphically contrast the difference 
between significant positive and negative correlation 
coefficients. Sand decreasing with distance from pool 
edge to center contrasted with clay increasing with 
distance from pool edge to center may more easily be 
observed graphically then read from a table. 
Clay has also been observed to be of greater 
concentration in the center of vernal pools, then in the 
surrounding mesa soils in other studies on the Santa Rosa 
Plateau (Stagg and Lathrop 1984; Martin and Lathrop 
1986). Similar observations have been suggested with clay 
as one of the physical factors contributing to vernal 
pool formation for other California vernal pools as well 
(Holland and Griggs 1976; Abbott 1981). Rosario and 
Lathrop (1984) stated that in the future it would be 
desirable to study detailed longer transects, ones that 
extends across a fairly large pool. This study did 
transects across all of the pools in a methodical 
repeatable manner. 
In conclusion, these research results contribute 
useful data to the ongoing research in establi shi ng why 
vernal pools exist on the Santa Rosa Plateau. 
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